Par tial English Translation of Reference 1 
Title of the Invention: High Frequency Power Amplifier 
[Abstract] 

The present invention relates to a high frequency power amplifier, 
and more specifically to a high frequency power amplifier with a high 
power efficiency. An output matching unit has matching means for 
impedance matching with respect to the second harmonic, the third 
harmonic and the fundamental wave thereby preventing a loss in power 
efficiency by the second harmonic and the third harmonic. In this way, 
impedance matching for the harmonic can readily and accurately be done 
and, moreover, the power efficiency of the high frequency power amplifier 
can be improved. 

Representative Drawing: Fig. 2 

[Claims for Patent] 

1. A high frequency power amplifier comprising: 

an input matching unit (10) for performing impedance matching 
between an input stage (7) and a subsequent stage (20) to prevent a loss in 
transmission of an input of a high frequency signal (RFi n ) transmitted to 
said subsequent stage (20); 

an amplifying unit (20) receiving and amplifying said high frequency 
signal (RFin) output from said input matching unit (10) to output the 
amplified signal; and 

an output matching unit (30) for performing impedance matching 
between said amplifying unit (20) and an output stage (8) to prevent a loss 
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in transmission of said high frequency signal amplified by said amplifying 
unit (20) to said output stage (8), wherein 

said output matching unit (30) includes 

first matching means (32) for performing impedance matching of a 
second harmonic (2fo) of said amplified high frequency signal output from 
said amplifying unit (20), 

second matching means (34) for performing impedance matching of a 
third harmonic (3fo) of said amplified high frequency signal transmitted 
through said first matching means (32), and 

third matching means (36) for performing impedance matching of a 
fundamental wave (fo) of said amplified high frequency signal transmitted 
through said second matching means (34). 
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g^ see * f #ai?i7i ^loi #7i msiai^eihj a^esf gejEWii sesstrass- g^gijas 
e sioHS Afgtia . ^, #71 a^sess^ fl^s^H n^K a^f °!7ra^ s^bif #71 m 
eixi^Ei^sj gins^M g^mot #71 n?ia aoi 2^eie§ t\?\ $it* 3oiq. a 

32, #71 g^glJi|S£ #71 MSW^EIl gfl g^S J2^E> £2:7f #^EI^ g^32f #71 ^gj 
73^E12f2J SEIS^t gt^KM g^9 H^iS} £01 3i?EIE^ Z\?\ 2QIQ. 

HEIH, #71 gtJH£l£ 0K)l3£±Eg Efeig OtgSKH 4> 2!Q. #71 DK3l3££Mg 

32!(nicrostrip line)£ ggg- £EF5H«*ve guide)0IU g^^SCHl bltfl Slf, 

^ 2J7I 01 SOU DK)I3SI& E2H*]^EiM blgtl sjg BSH 4Af°J TH^HU O^Ei DK)I3£ 
lb 2*jSS(o]icro wave intergrated circuit : MIC)2| 7IS fi^SAJ SfiAIEin 2iCK §?EK)HJ3, 
#71 Droi3S^MH 32!£ 3#£j££AI °K31 0HJ3 &BLh SS7L SK|@^ g£L §Ei § 0H° 

oztm mmsin »q. 0122 e>£tii7is#oo ssasm ^n a ^ida sa^se ^ai*! 212s 

mi ssxfl7istw g^sm §^A|?| d^D. 

£ KM £AI9 HF2HTQI, SEH^I H^D} 2^ g^7l = S^g£J¥(10), g^(20), HEjll 

#^§^(30)s ^seioi Sia. #71 s^gt^(io)= n^rn- /^(rf.jm a§?yw on 

g^(20)£ SUIT till 2£££0I S£i S^B(7)Hf #71 g^(20)2 r ej SEISES g^PI 
20IQ. nan, #71 S=«(20)£ #71 eS^§fe^(10)S^H #7! n^EF d2(RF tn )M 

OF Oil g^sKW #^^D. #71 ^^§^(30)^ #71 g^(20)^Ei g^S H^m i»2 

S E^B(8)££ UE Sg££0| S£E^ #71 §^¥(20)2 r #71 ^B(8)2f2| SEIS^M St* 

§ r 7I 310IQ. 

#71 se?StW(30)£ #71 g^(20)°J n^Ej-g^g M?SX|^H(Q1)2| I^IHWI 313 Oh 

OIHS^MS EK!fi(1, 2, 3)g OlgmOl ^SEIOl SICK #71 l^JEICHl 319 DmiHS^Mg 

open stub)Hf OmiHS^eg £j-oig 0|g*_h 2^^(2)1 lo| 7IB^EF4=(f a )Sif H^uK« ffl 

*b sn@^g sd. nan, ^eksmn gis #71 Dmins^Mg ^=^g(3)^ sr^n 

iKFQB CH§> gKIS^M §^7| 20IQ. 7|g^B^(ftOM CHoBAi | K/4(| KiSq^i&^Qfl CH 
t!" S0|2j DhOIH^Eg n^EhS^g ^?HX|^E1 (Q1)2| S^EIOd Sltf^SAl 

7IB5iIr^(f ft )2f ^ n^EKHI CH^BAi^ nan HZEM 0\nM~ B^flSS MOI 

711 StJ-^Sg E^AIS ^> 2iQ. 

nyi_h 0|#5?2! M?H^^E-j°! S^OflSJ- 7|g?E^(fc)£f n^EHHI CHoHAf^ TH^tl^S, ^ n 

n^EF^ ^ »F n^EK2fc) S 3^n^E>(3f,)(Hl StFS ^I&JXl^, E 1 CHI EAIS n^EF 3 
^ §^7IM BXj OFOIBS^Eej ^S^gCDIf 2££)(2)S OlguFOl 715^^(^)1)11 Ot^HAI 

nan, ohom^^g 2gAB (3)i oig^ra ^n^EHHi at!- SEig^em ?h^^s §^ai§ 

^ SiQ. n^EKWAI §3^^ ebhxi>:E12J §? #71 M?HXJ^X}Ei2J 0^BO{I 7li5 #^101 

zmm aoi, ^^s^(30)s g-Ai ?\g^m^Vcm ?i#e na^w n^Ei-oo an 

M°l SEIS^M StftCT SO. C&EhAI, ^l^jo^ 2 a S#0B gt f§ njxl^ 27} n^EK2fc) s m 
n5EK3f,:)M CHt^ SEIS^ StWI 0|^OjX]X| S7I HflSOJ n^EF 2^ g^7|£J 3^ 2^(PAE)0| 73 

CD-aAl S ^S£J ##£!- 73ie.h °XDgg uHluPI ?I^B Xflej*! S^SAI, 7|g?E^2f 2t* 22 

EJ-2I- 3x1- n^EHHI att SEIS^ §tJ-^3# S.^AI1!£SA| 2^01 n?DJ 

g^7|2| gfsEi X1lS§l~ai SID. 

##§t HF£r^ fe h #oh7| B E h S2J ^§900 °J^FS, n^El- S^^W OIS 

OH S^^^OI S^BSF #7| LrgBira SEIS^ S^§^¥£f, # 

7| S^g^^^Ei #7| n^uh S^^TOFOIl g^KH ^^efe S^^2f, #7| g^ 

^S^Ei g^S g^£! n?EF ilHi i^gU S^^^OI SEi ^| § 

^B2r°J SEIS^ gtfg ^ ^blS n^EF g^7|0|| SiCHAI, #7! g^gfe^ 

#7! g^g^EI #71 g^S n^EF i!H g 2» niEKHl EH^ SE|@±M gtmi-71 $\ 

M 1 gl^tUr; #71 HI 1 gtf^BS mi #71 g^9 n^EF i!S g W n^EKH CHt> 

SEIS^M glJ^7l ^ M 2 g^BSF; #71 HI 2 gt^EM SoB SETS #71 g^3 n^EF i! 
2 g 7|g5E^(W CHti" SEO^M gtm7l M 3 gfe^BS i^tlD. 

01 §x|2J ^AIMIWI SiOIAL #71 M 1 g^E^ □fOIH^MiJ a2J# OlgtT S^<32h # 

71 m n^EHHI CH^B I K/4 10|2| OmiH^MSI ^s^gog ^u|£|^ igog ^p-, 

01 HH^tJ- 4'AIMKHl SiCHAI, #71 HI 2 g^43^ #71 DFOIHS^Mg EF°!# 0|g£!> 

2F #71 371- n^EHHl CHoH I K/4 30I2J DMDI3£±Me 2S^g£g ^HIEI^ 2# ^S^S t!t>. 

01 §»°l H^tl- ^AIMIM XOIAL #71 M 3 g^BS #71 DHDIH^Eg ^ojg 0 |g^ 75^^ 
If #71 7IB?E|-^(HI CHofl I K/4 H0I£| DHDIHS^Mg 2?>ig£g ^?H|E|^ 28 132^ ttQ. 

OlEFg^ SxlOil BJ^flAi, 2^ SIM 7hS ^ Stm 5^ 7IS^EF^2f 2?:^ n^Ef2f 3» n^EHHl CH 
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oim e gg°i ^Aioaoa mE s^es e 2 lhxi e sag siTimoi £«bi 

E B ^gg dH,^y gAIOOOl WE H5E[ 2^ g^7l°J ^21 SOI^£ g^E7f EAIEI0) 

E 21 £ S3 OH COS g^7l£ Sqgi^(IO), g^(20), 3BIU 

^(30)^ OI^OiSQ. £71 Ejqg^(lO)^ 11^11} £H(RF lr .)l S^OI- Oil £71 g^¥(20)S 3 

ITI? [Ifl S£££OI 3E^ £71 g^¥(20)2f2| SES^ gtm ?\t! 30IQ. £71 

^(20)= £71 S^g^(10)^Ei §»S £71 H^IO £2(RF 1P .)1 He*B?OI- Oil S^SKM gem 

01, H=*EFg^g eajx|^H(Q1)S ^UIEIOi 21Q. 3EIH, £71 se*St^<3q)£ £71 g^(20)£ 
^Ei m^s* g^S H?I& §qB(8)££ m^%' Wi 2£££0I SE§ £71 g^(2Q)2} £71 

#^3(8)Sf£| SEIS^ Sim At* 210ICH, £71 ^qg^(30)^ HI 1 LH 73 HI 3 g 1^3(32 - 
36)£S OI^OiSQ. £71 HI 1 g^B(32)^ £71 g^(20)£^E| S»S £71 g^S H?iD £!£ 
§ 27* H^KK2f,,)(M CHtl SHIS^! g£tf 1-71 Sit!" 20IQ. £71 HI 2 StK*ET(34)g- £71 SI 1 gfj- 

^e(32)g s*b 3ts £7i s^s nzm i!2 § m n5nK3f () )(H] ch^ sme^e gtm7i 

20IQ. HBJH, £71 HI 3 SlJ4*9(36)S £71 HI 2 §SK*EK34)B mm 2 ITS £71 g^S H^D} 
§ 7I£?Eh£(f t )0fl CH^ SEISES SlJSPI 5M*> 3101 Q. 

0I7IAJ, £71 HI 1 g^B(32)S 0K)|3S±egj 3-2! S Olgt!" 3£*KL1)a £71 m H^D}(2f,)(H] 

CHuH | K/4 DHDIB^Mg 2££g(4)££ ^££|Q. £?| *i££(L1)2I 1011 2S*KM £71 

27* H5KK2f 0 )2| £]£! «£fAIS S^Efi £SJ 4 KD. £71 HI 2 StK*9(34)S DfOIHM^Mg 

BF2J1 OlgtJ- S^i!(L2)2f £71 m H£EK3fo)0fl Ute I K/4 H0I2J DK)|3£±M§ 2l£±*(S)2£. 

?«SQ. 0h^7W^, £71 2£2(L2)2| H0I1 £71 S^i!(L1)2t ITOI ZE1*^SA| 30)21 2§g 
21 4 SIQ. OWS>££, £71 HI 3 S£N£EK36)£ 0|-0|35:*:MS Bj-°]1 01^*1" 2£3(L3)2F £ 
71 7IS?m^(f«)CHl [H^8 I K/4 gOI°J DFOIHS^^g £S±g(6)^S ^£EJCH SI^Dl, &g 
£71 2^CL3)g 5g^hO| gCH b:m# 2! ^ »E§ ^ 

E 3M^ S g-gOB WE H^m S^7I°J #qg^¥(30)2| 2£2!(L1, L2, L3)S AfgS OWI 
HS^Mg a°!l 7fSAIl ^ #)^J StU SOI?^ ^0|^t:S7F EAIEIOI 2JQ. 

3 EIH, E 4(H]^ B ^gOfl [QS H^KF 2^ g^7ll AIlEUOIdol-71 ?|tB BJ^BK libra) dbWl 01 
guKM a^E7h EAIEIOI 2iQ. E 5(HI^ g ^SM [Q-! H?Eh ^q g^7|°| 2^ ^Eg 

1 SOf^ ESOL 3BIJ2 E 60fl^ H ^g&il COg H^KF 3^ S^7|2J S^Ef, a^S^, 2^ 
OI^M MOl^^ E30I 2f2J" EAIEIOI SD. E 2 LH XI E 61 g^ofSA], H ^SCKl H^i& S 

E 20il EAIE! #^g^(30)°J HI 1 S£J^EK32)# qi£5U2 OroiBS^Mi! ^"^^(4)^ g 
^¥(20)1 SuK g^S H^EF i!HS HiuF(2f,)CHJ imO\ \ K/4 SO|S ^£EIS7I tffl^Dil £71 
27* H^Ef(2fc)(HI CH^H EM^tl^S S0I7II EIO) £71 £=^g(4) OI$°l fl^^ 2i~ 2173^ SOI Til £! 
Q. 0r^7rXI^, HI 2 gtW=EK34)S =?&mil DhO|3S^Mg ^i^S(5)s £?| g^«(20)l 

sn g^a n^ni- iisg 3» asnKstooy oiera i k/4 ijois ^seisq. ceefaj, £7i a» 

E-(3fu)M CH^B S-sjilSS SOITil g^SAi 01^°) 3S«§ S0I7II SD. 01 IB, £71 HI 1 

S£N£B(32)2| DroiHS^Mg ^-^^(4)11- 2 £7| 3» H^nh(3f c )Oil CHolj A1 mm 
^(1 #)£] 371^ S&AI7IX] 373 ^|£°J- S&AI7I70 

3 BiH, HI 3 g^B(36)2i 2^Aj(L3)2F OFOIHS^Mg S^g(6)l OlguFOI 7IH?iT^(fi i )£| V 
Bh SE|@^1 SWAI5I70 BD. E 301 EA|^ UF2fB0L £71 HI 1 St-^9(32)2J S^^(L1)2| 90| 

m ugmn £7i hi 2 gtj^B(34)2j s^^(L2)^ son e^Ais 3^ 27* n^uf(2fc)°j ^i- ^af 

^^[| #(2frJ]2| e»7h aXiy 3t:F HiiTK3f,)°I ¥t\ \ #.(3f tJ )]°J 2t»0| SsfeKQ 

2isi » ^> sia. urnim^., £7i hi 1 si hi 2 g^B(32, 34)y s^aiau L2)y a 011 n 

g^ ^ £71 HI 3 §tJ-4B(36)2J 3^(L3)2F OhOIH^Mg ^Ag (6) g ^g^hOt 27* S 37* H 
5EK2fo 3fe)(HI CHtl- &A|-fl|*(| #)£J 2^1 9II-AI7IX1 7|g?E^(f 0 )(HI CH^ SEIS>: 
gtJ"s h 4 2iQ. £71^ gtJ- 3^ El(PAE)l ^'^^o^ ^ oiorj| 33?^ SEIS^: 53 

^, 7|g?EI-^(fO, 2^F H5EK2I::), 3ft H5EK3fr)Qil CHoH Z|Z| sg^og d^A|§ ^ S^Q. 

E 4011 EAI2 HF5F^0L £7|°J 7CTH ^Hia^l =?mm ^o^a^Dl, 01 71 OH AfgSJ 

^Xf(QI)^ Philips SemicxinductorsSJ BF6541 BJT1 ArgofUrSEK E 5 LH XI E 6011 4'S^2H L|€H.H 
X^IJ E BOflAj^ H?EF Sq g^7|°| Sq^Mgg UERHSCK ^, 7IS?EF^(fc)0B CHSHAI^ 

23,.2dBm, m HZnH&cM CHoHAI^ -37dBc, m H5iLK3f.:)00 CH^AI^ -49dBc, 47* J2SIEK4fr,)M 

CH^BAI^ -38dBc7F USiQ. 3BJI2, E 6QilA1~ ?DJ^0fl CCf^ 3^ El(PAE)]lF ^^2^, 3^ OI^OD 
U\t} S:10l EAIEIOI 2iQ. ^, E 6013 EAI3 HhS^gOL 2^ e!(PAE)0| 825MHz - 84BlHz ?E^CH 
^OilAI 74% 0|£S1 ^ ^ 2iQ. 0|£2J ^ 12H ItB 37W SElS^r ZE31 
^qg^¥(30)l Olg^S! UB 3^ El(PAE)l 21 4> 2i§l ^ ^> 2i£DI 3» J2^u}(3f,)Uf 

XI2J SEIS^ XI g^ul 2i£3 ^711 gtt^ 4 S1CJ-. 

St 3% SJi 
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#7 111* HfSMTOL SQSti^fi 2z\ H£I&2|> 37} H^IE^ 71^1}^ Oil Q\tl SUS^i Sfe^ ^ 2i 
S^Bll ?32>-°£A| #71 2?t HiEl- K #71 3» HiDJOfl 2Jo8 H^OI 3 
# gWH>" $ 2iQ. CDEM, #71 2»S3fl H3EEKH1 SEQS^ Slf# £112 4^ If ^ 

si g°jofua, iizm s^7i°i 2t§ **#Aig 4 sjck 

§^?t> 1. j2?I& £2(RF, B )1 Oil QgEK20)££ QB 2£££0| S£§ 

S^ET(7)2f #71 DgEK20)]lf2| gE|0± ^ H3SiW0q)2L #7! S^SlJ¥(10)5^E1 

#71 HZ® 2H(RF IB )e Oil g^oKM B^Sfe §^(20)2h #71 §^(20)^* 

Ei H^iiF i^S(8)£g g^IJ [[] 3£££0I KE^ #71 S^(20)2f #71 

#71 #^§^(30)», 

#71 S^(20)£^H #71 H^ffl- i!2 § m H^EK2fc)M CHti" Sin@±S SfeWI 

°\p M 1 §t,^B(32)2F; #71 HI 1 g^EK32)M mtt 3ifsj #71 H^EF dS: g m H 

5uK3f,)M CHtl" SIQS^l SfcWI HI 2 g£N£E*(34)IU; #71 HI 2 §^B(34)M Eg 
ei #71 gsg H^iD- i!2 § 7|g^IE^(f*)D| D)f> aul@^M g£mh7l £1*1- HI 3 g£^B(36)g 

2. hi i two sioiAi, 

#71 HI 1 StWEK32)S OHDIH^MU EhSJl 01 S£3(L1)2f #71 2» H5EK2f 0 )£H] CHoB 
I K/4 UO|£j OfOIHS^eg 2£^g(4)££ ?d|E|£ 21# ^SHS H?DJ 2^ §^7|. 

s^s- 3. hi i %m sow, 

#71 HI 2 gt^3(34)£ #71 OK)IHS±Eg 0 |g* h £i£Aj(L2)Hf #7! 37* H5E}(3f e )CHI CH 

oB I K/4 S0I2J 0K3l3£^Mg ££>bg(5)££ ^HIEI^ 3g i9£5 H^ffl- 2^ e^7l . 
4. M 1 t^Oil SiOiAl, 

#71 M 3 §1^4=3(36)^ #71 OWISS^^ej yojg Olgtl S^^(L3)1U #71 7IS^^(f 0 )CHI Q\M 
I K/4 S0I2J OHDIHS^Mg S^g(6)^S ^tilEI^ 21 # ul~ s^7l. 
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